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vhase in tile ,;dence of aviation, since the speeds ob
tained with powerful engines and small l1at planes 
will eertainly open up the Held of research, and will 
probably suggest mOdiHcation in biplane construction. 

As regards engines there is very little novelty, but 
a good deal of improvement has been made in the 
well-known types, such as the Gnome, E. N. V., Clerget 
and AntOinette, which have given evidence of increased 
reliability. Considering the engine troubles at the 
previous meeting, the progress in this direction is 
gratifying. The only danger now lies in an engine 
sei%ing and capsizing the machine. If it should simply 
stop, airmen safely glide to earth, and it is this ac
complishment in gliding which has enormously in
ert'ased the safety of aeroplanes and encouraged pilots 
to fly to previously unheard of heights. In propellers it 
does not seem �.s if much has been done, and nearly 
all aerol)lane ouilders are at the moment running their 
propellers at high velocities. This is a problem which 

must be solved in the early future. 
The performances at Rheims show that a great deal 

of useful work has, been done in increasing the value 
and scope of aeroplanes. The fact that Olieslaegers 
should fly' 244 miles in f ive hours is proof that the 
machine in its present form possesses practical value. 
A cross-country race, when the aeroplanes were started 
together in heats of three, was contested without the 
slightest accident and awakened a vast amount of 
lJUblic interest. There was a competition for officers 
piloting aeroplanes, and quite a number of machines 
flew across country with passengers. The most sen
sational performance, however, was accomplished by 
Latham on his Antoinette machine in the height com
petition, when he reached an altitude of 1513 yards. 
At that time the weather was stormy and the sky was 
covered with dense black clouds. Latham, as well as 
Morane, disappeared in the clOUdS, and Latham de
clares that having nothing to guide him he lost all 

sense of the horizontal. He admits tllat he experi
enced a very trying time until he got clear of the 
clouds. These performances in height, speed, and 
duration have given much food for thought to those 
who have been discussmg the relative value of aero
planes and dirigible balloons for military purposes. 
What chance, it is asked, can a dirigible balloon have 
when an aeroplane flying at seventy miles an hour can 
circle around it at any height? The disasters to the 
dirigible balloons in Germany haVe considerably cooled 
the ardor of the French for "aerial warships," and 
their confidence is not strengthened by the keeping 
of the ballool in their sheds until the weather should 
become fine. Meanwhile, aeroplanes have been flying 
in gales of wind, and thus demonstrating their ability' 
for scouting in the worst of weathers. At the present 
moment the French army could mobilize more than a 
hundred aeroplanes, all in the hands of capable pilots. 
-The Engineer. 

BILLIONS INVESTED IN ELECTRICITY. 

THE LA T EST C ENS U S RET URN S. 

T J1], magnitude of the central e\l'ctric station in
dustry in the United States in the census year 1907 
as compared with the census year 1902, and the 
growth during the intervening five-year period, are 
f'hown in the C�J.Sus Bureau's special report, now 
in press, on the second United States census . of the 
Central mectric Light and Power Stations for the 
�'('ar 1�j07, Jlrepared by William M. Steuart, chief 
statistieian for manufactures, in conformity with the 
act of Congress of June 7th, 1906, requiring the col
lection of such statistics at five-year periods. 

The central electric stations are defined in the re
port as those which, exclusive of isolated electric 
plants, furnish electrical energy for lighting and 
heating; and power for manufacturing and mining 
llllrJlOses, for street rail ways and elevators, for 
cnarging batteries, etc. 

TWO ('LASSEt-l OF CE="THAL t-lTATlO:\'S. 

Central stations are classed as "commercial" and 
"municipal"; the former being those operated under 
private ownership, whether by individuals, com
panies, or corporations, and the latter being those 
operated by state, city, or other local governments, 
except those operated especially for institutions. 

The central stations are further classed as "purely 
electric" central stations, or those that do a strictly 
electrical business, and "composite" central stations, 
or those operated in connection with some other in
dustry It is stated that the majority of the cen
tral st2.tions are of the "purely electric" class. 

With r�ferellce to the municipal stations, the re
port state, that these plants are generally established 
primarily to furnish current for lighting public 
buildings, streets, and parks. Their field of opera
tion is, however much like that of the commercial 
stations. 

The census tak"s no cognizance of electric sta
tions operated by the Federal Government or of 
those operated primarily for state institutions. 

Tt is noted in the report that the figures given for 
the central stations do not represent the entire pro
duction of electrical energy. To arrive at the aggre
gate it would be necessary, it is stated, to consider 
also the electric 'railways, telephone and telegraph 
lines, electric police patrol and fire alarm systems, 
and the isolated electric plants. 

Tn the first chapter of the report, which is a gen
eral discussi"on of the subject, it is stated that the 
tendency to sell electricity for general commercial 
nse 'is constantly increasing among electric railway 
companies. 

In 1902 there were 251 railway companies which 
furnished electricity for light, power, and othor pur
)Joses. These companies reported an aggregate in
come of $7,703,574 from the sale of current. In 1907 
there were 330 railway companies in this class, and 
the income from the sale of current amounted to 
$20,09:�,302. 

TIm AKKUAL OUTPUT. 

In 1902 the annual output of all electric stations 
and electric railways amounted to 4,768,535,512 kilo
watt hours. Tn 1907 the output of the two classes 
of stations was 10,621,406,g37 kilowatt hours, the in
crease in that year as compared with 1902 being 
5,852,871,325 kilowatt hours, or 122.7 per cent. In 
1902 the output by electric railways formed 47.4 per 
cent' of the total, but by 1907 the proportion for such 
railways had fallen to 44.9 per cent. 

Consolidations of the two branches of the indus
try and tile growing temlel1l:y of the ra,ilway com
panies to sell electricity for commercial purposes are 
referred to in the report, which further states that 

the separate statistics of the central stations are, 
therefore, not representative of all the electrical 
energy sold for general commercial purposes. Tt is 
observed that during the five years ending with 
1907 the central stations increased more rapidly 
than the electric railways. 

Regarding the isolated plants, the report states 
that for the purpose of lighting and furnishing power 
for factories, hotels, or other enterprises a large 
quantity of electricity is generated in plants which 
are operated for the exclusive benefit of their own
ers. Some of these plants sell limited amounts of 
current, but they were established as adjuncts to 
other forms of business, and practically no statis
tics concerning them are included in the census re
ports. Some of these isolated plants are extensive 
and have a much larger capacity than many of the 
central stations. At the census of 1902 it was esti
mated that there were 50,000 of these isolated elec
tric plants in the United States. 

CHEAT I�CHIGAHE IN PLANTS. 

The number of commercial and municipal plants 
increased from 3,620 in 1902 to 4,714 in 1907, the 
increase amounting to 1,094, or 30.2 per cent. The 
application of the same rate of increase to the esti
mated number of isolated plants in 1902 gives an esti
mate of 65,000 for 1907. To what extent the utiliza
tion of surplus power in the operation of pr!vate 
electric plants to furnish light and power for large 
mills, department stores, hotels, and other industrial 
enterprises has stimulated the increase in these 
plants it is, the report declares, impossible to state, 
and notice is given that the estimate, therefore, may 
be more or less than the actual number of isolated 
plants in existence. 

Referring to power or generating plants, the report 
states that the number of primary power or generat
ing plants was not called for in the schedule used for 
reporting central stations in 1907, but some idea of 
their number may be had from the fact that the re
turns showed 4,731 plants equipped with dynamos for 
t"le generation of electriCity. Of the 4,714 stations re
ported in 1907, 227 had no generating equipm�mt, while 
113 had more than one power plant. This latter class 
reported 357 generating stations. 

There were, in 1907, according to the report, up
ViaI'd of 30,000 individuals, companies, corporations, 
and municipalities, exclusive of isolated electric plants, 
which reported the generation or utilization of elec
tric current in what may be termed "commercial 
E:nterprises." 

O'iEB SIX IllLLIO:\TS INVESTED. 

These industries represent an outstanding capitali
zation of $6,209,696,753, of which amount $1,367,338,836 
is credited to central electric stations-$3, 77 4, 722,096 
to electric railways, $814,616,004 to commercial or 
niutual telephone companies, and $253,019,817 to tele
graph companies, the latter item including $32,726,242, 
the capital stock of wireless telegraph companies. The 
capitalization of the 17,702 independent farmer or 
rural telephone lines and of the 1,157 electric police
patrol and fire-alarm systems could not be ascertained. 
The report states that there are also excluded a num
ber of companies organized for the purpose of acquir
ing the capital stock or bonds of electric companies, 
street railway companies, gas and water systems, and 
similar properties, holding the same for i nvestment 
and to some extent supervising the operation of the 
underlying companies; the reason being that to show 
the capitalization of these holding companies would 
be misleading as applied to central electric stations, 
since it would be impossible to determine the extent 
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of its avplication to tho electrical indutltry as dis
tinguished from others. 

THE l\lU:'\ Jell'A], tl'l'ATlONS. 

The report states that the municipal stationtl are 
practically exempt from the consolidations that so fre
quently occur among commercial companies, and this 
fact no doubt accounts in large part for the proportion
ately greater increase discovered in the former c}ass 
of stations. Not only was there a large increase in 
the number of municipal stations, but an analysis of 
the report shows that, although 33 municipal stations 
which reported in 1902 had become commercial sta
tions in 1907, 113 stations which were reported as 
commercial in 1902 had become municipal in 1907. 

The report refers to the fact that claim has been 
made and sustained by what appears to be reasonable 
argument, that the drift of these public utilities is 
from the municipal to commercial, but it' is asserted 
that the results of the census do not furnish corrobor
aJive evidence of this. On the contrary, there appears 
to be a distinct field for municipal electric stations, 
not only because of the feeling which may exist in 
many localities that these public utilities should be 
owned by the cities, but because many of the places 
in which municipal plants are located do not present 
sufficient inducement for the investment of .commercial 
capital. 

HOW OLD IS THE EARTH? 

A :'I"JeW calculation of the age of the earth has been 
made by George F. Becker, who comes to the conclu
sion that in the stratigraphical method of determining 
the age of the ocean the weak point is the uncertainty 
of the duration of pre-Cambrian time. The best de
termination of the date of the base of the Cambrian 
seems to be that by MI'. Walcott, who places it at 27,-
640,000 years ago. The order of magnitude of the 
pre-Cambrian period is probably the same, so that 
stratigraphy indicates an age of the ocean of, say, 
between 50 and 65 million years. This is in accord 
with Mr. Sollas's most recent results, for he regards 
80,000,000 as a maximum without being able to give 

.a definite account of nearly so long a period. 
Considering sodium accumulation as an asymptotic 

process, as it unquestionably is, the weak point is the 
possibility that the primitive ocean was salt, or that 
there have been continents in the oceanic basin. These 
possibilities do not affect an estimate of the maximum 
age, 74 million years, but preclude a definite minimum. 
Assuming that neither of these possibilities was real
ized, the minimum would be about 46 million years, ac
cording to Mr. Becker. 

Refrigeration, so dealt with as to exclude tidal in
stability, and computed on the basis of Mr. Hayford's 
level of isostatic compensation, without employing as 
a datum any observed superficial temperature gradient, 
yields results which can hardly be forced above 70 
million or below 55 million years. The weak �oint 
here is our ignorance of the depth of the top of the 
diabase concne; but if Laplace's law of density holds 
true, the limits would be about 65 and 55 million years. 

These three methods seem to be inter-confirmatory 
and to give results which converge toward some value 
near 60 or perhaps 65 million years. 

This being granted, it follows that radioactive min
erals cannot have the great ages which have been 
attributed to them. Only something like a tenth of 
the heat emitted by the earth can be ascribed to radio
activity plus all other exothermic chemical transforma
tions; the remaining nine-tenths is heat due to com
pression. 
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